Targeting Oxidative Stress, Cytokines and Serotonin Interactions Via Indoleamine 2, 3 Dioxygenase by Coenzyme Q10: Role in Suppressing Depressive Like Behavior in Rats.
Depression is a major health problem in which oxidative stress and inflammation are inextricably connected in its pathophysiology. Coenzyme Q10 (CoQ10) is an important anti-oxidant compound with anti-inflammatory and neuro-protective properties. This study was designed to investigate the hypothesis that CoQ10 by its anti-oxidant and anti-inflammatory potentials can alleviate depressive- like behavior by restoring the balance of the tryptophan catabolites kynurenine/serotonin toward the serotonin pathway by down-regulation of hippocampal indoleamine 2,3-dioxygenase 1 (IDO-1). Depressive-like behavior was induced by chronic unpredictable mild stress (CUMS) protocol including food or water deprivation, cage tilting, reversed light cycle etc. Male Wistar rats were randomly divided into five groups; Control, CUMS, CUMS and CoQ10 (50,100 and 200 mg/kg/day i.p. respectively) groups. CoQ10 effects on different behavioral and biochemical tests were analyzed. CoQ10 showed significant antidepressant efficacy, as evidenced by significantly decreased stress induced changes to forced swimming challenge and open field test, as well as attenuating raised corticosterone level and adrenal glands weight. The anti-oxidant effect of CoQ10 was exhibited by its ability to significantly reduce hippocampal elevated malondialdehyde and 4-hydroxynonenal levels and elevate the reduced glutathione and catalase levels. CoQ10 significantly reduced different pro-inflammatory cytokines levels including interleukin (IL)-1β, IL-2, IL-6 and tumor necrosis factor-α. It suppressed hippocampal IDO-1 and subsequent production of kynurenine and enhanced the hippocampal contents of tryptophan and serotonin. Immunohistochemical analysis revealed that CoQ10 was able to attenuate the elevated microglial CD68 and elevate the astrocyte glial fibrillary acidic protein compared to CUMS group. CoQ10 exhibited antidepressant-like effects on rats exposed to CUMS. This could be attributed to its ability to reduce IDO-1 leading to shift the balance of the Kynurenine/ serotonin toward the serotonin pathway.